Serial No.: 10/552,857 

Response to Office Action mailed: February 18, 2010 
Amendment Dated: August 18, 2010 

REMARKS/ARGUMENTS 

This is in response to the Office Action mailed February 18, 2010 for the above-captioned 
application. An extension of time sufficient to make this paper timely is requested and the 
appropriate fee is enclosed. 

Claims 62-64 and 74 have been canceled without prejudice or disclaimer. Claims 65-71, 
73, 75, and 76 are amended. Claims 77-82 are added. No new matter has been added. 
Therefore, claims 65-73 and 75-82 are now pending. Claims 65, 69, 71, 75, and 77 are 
independent claims. 

Claims 62-76 stand rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply 
with the written description requirement. Of these claims, claims 65-73, 75, and 76 remain 
pending. Based on the Examiner's statement of the claim interpretation to support the claim 
rejection, Applicants believe that the amendments made herein fully address the rejection as 
directed to the claims. 

With respect to claims 65-68, the Office alleges that "[t]he structural features that 
distinguish those nucleic acids that modify the levels of chalone synthase, dihydroflavonal 4- 
reductase and leucoanthocyanidine reductase in a plant cell from those that do not are not 
described in the specification." Applicants respectfully disagree, as these structural features are 
shown in the sequences and plasmid maps disclosed. Further, pages 5 and 6 of the originally 
filed Specification discuss conservative amino acid substitutions. See Specification at paragraphs 
[0022] and [0023]. For the Examiner's convenience, nucelotide and amino acid alignments of 
TrCHS3a, TrCHSc, TrCHSf and TrCHSh, as well as TrLARa, TrLARb and TrLARc, identifying 
conserved regions are included as Appendix A. 

Claims 62-76 also stand rejected under 35 U.S.C. § 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter that 
Applicant regards as the invention. In view of the amendments made herein, Applicants 
respectfully request reconsideration and withdrawal of this rejection. 

With respect to the recitation of "dihydroflavonal 4-reductase (BAN)," Applicants 
respectfully submit that, at the time the present application was filed, BAN was thought to be 
DFR-like, hence the nomenclature used in the patent application. BAN is now thought to be a 
member of the ANR family of genes. BAN is the nomenclature given to the flavonoid 
biosynthetic gene, Banyuls, in Arabidopsis thaliana, but it is used somewhat loosely in the 
literature. Anthocyanidin reducatase (ANR) is the name now given to the homolog of BAN in 
Trifolium repens (TrANR). TrLAR (Leucoanthocyanidin 4 reductase) is another very closely 
related T. repens gene. ANR is a more generic term. 
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Claims 65 and 67 stand rejected under 35 U.S.C. § 102 as being anticipated by Suzuki et 
al. (2000, Mol. Breed. 6:239-246). The Examiner stated that the basis for this rejection was that 
the sequences disclosed by Suzuki would have a at least a portion that is 90% identity to "the 
relevant part" of 2. 4. 6. or 8 and at least 90% identity to the "relevant part" of SEQ ID NO: 10, 
and are at least 60 nucleotides long. However, this rejection is based on the construction of the 
fragment length as being as few as two bases. The amendment of Claims 65 and 67 is believed 
to overcome this rejection. 

Claims 62-76 stand rejected under 35 U.S.C. § 103 (a) as being unpatentable over 
Spangenberg et al. (U.S. Patent Application Publication No. 2005/0069884). However, 
Spangenberg is disqualified as prior art under 35 U.S.C. § 103(c). 35 U.S.C. § 103(c)(1) states: 
Subject matter developed by another person, which qualifies as 
prior art only under one or more of subsections (e), (f) and (g) of 
section 102 of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention were, at 
the time the claimed invention was made, owned by the same 
person or subject to an obligation of assignment to the 
same person. 

For the purposes of 35 U.S.C. § 103(c), a "person" may be a corporation. Spangenberg et al. 
could qualify as a prior art reference only under 35 U.S.C. § 102(e), and both Spangenberg et al. 
and the present pending application were under an obligation of assignment to Agriculture 
Victoria Services Pty Ltd. and Agresearch Limited at the time the claimed invention was made. 
Thus, Spangenberg et al. does not qualify as prior art per 35 U.S.C. §103(c). Accordingly, this 
rejection is improper and must be withdrawn. 

Claims 62-76 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Dixon 
et al. (U.S. Patent Application Publication No. 2004/0093632) in view of Arioli et al. (1994, 
Gene 138:79-86. Dixon et al. describes plants transformed with a LAR (which Dixon et al. calls 
a BAN gene) and mentions in paragraph [0062] the possibility of a DFR/LAR combination. The 
Examiner also alleges that the Dixon et al. at paragraph [0010] teaches a combination of 
chalcone synthase with LAR. However, Dixon et al. refers to chaclone isomerase, rather than 
chalcone synthase. Chalcone isomerase is a different enzyme from chalcone synthase, and has 
different specific activity acting on a different substrate. For at least these reasos, the 
combination of Dixon et al. and Arioli et al. fails to obviate claims 65-76, or newly added claims 
77-82. 
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In view of the foregoing, Applicants submit that all of the claims of this application are 
now in form for allowance, and such action is respectfully urged. 



Respectfully submitted, 



/Allison Olenginski/ 

Marina T. Larson, Ph.D 
Attorney/ Agent for Applicant(s) 
Reg. No. 32038 

Allison Olenginski 

Attorney/ Agent for Applicant(s) 

Reg. No. 55509 

(970) 262-1800 
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TrCHS nucleotide sequence alignment 



TrCHScs 
109 

TrCHSfs 
96 

TrCHShs 
120 

TrCHS3as 
144 

TrCHScs 
142 

TrCHSfs 
154 

TrCHShs 
175 

TrCHS3as 
204 

TrCHScs 
198 

TrCHSfs 
213 

TrCHShs 
235 

TrCHS3as : 
263 

TrCHScs 
257 

TrCHSfs 
272 

TrCHShs 
294 

TrCHS3as 
323 

TrCHScs 
314 

TrCHSfs 



IgjTCT 

iCT ^GCC 

ZRRC '^JG IBftTiftfeTBTAT' |Tg§A0AG|:g\ A _ .| 

GT:tg|gB -A *I r ^ I lG 2 : -i^^CATAC|C^T0GAEcJgGC|AAH 

TTGA|TH TGTlTG|TBccHA|ACA--SGSACi3AGiSGii |GC | 

CAACACg TAATAACCTTC " AAT |c *TCACC|a| A0 J. IcHATg 

AGAAACTgCTSAaGATA|TA— M i4D-BB6^1 = ^ - 

GAAATATlGGgjGgcq Q IgM-- ABi»3AlGTlg 

tcttaagaaa|a|tgcc|caagg|gStttgaatggaSt1cctc^^at@gSc--1c 

TATCTTG G' 2 1" T rG---lTScCTCCAACAigA|A^--HE cc S rr S AA : G i G 

||T| = C iGlSTClGAGGGBTGiA^CCCT^A^C^TiiG^CAB^SCT^AAAT 
-0-BACf^l - ~ .AgjCCTggGAAG^T^TSSAgSG^TCj^^gAG^ATTC 
GBGgTAG^C@TG-CTCCTASTC|G@@AAAG|gBAggGgaAC0T^ATi3A^AgAGggTTTC 

SS-'-.C -.A|-CG jjTGAG^C-^CACA -ATCC {eg . r- j§ J J i " r ^~^| g 

IE 1 ; SI 3 I ^ " : - £2 : S 1 A ' A 25 22 -S 

^CGgCCiGGTCCScCCTE*GTGCrTGGTG^AGGAaT|A2iclCGAa*TS 
BBTTSTAiCTGHCACT^-^CTC 



ffi- - -® g 1tS3t|ta| 



ItgctaJ 

|GG|G"5iTCBT|BCAiABACflBRlCT_G|lGHB 
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329 

TrCHShs 
354 

TrCHS3as 
383 

TrCHScs 
374 

TrCHSfs 
389 

TrCHShs 
414 

TrCHS3as 
443 

TrCHScs 
434 

TrCHSfs 
449 

TrCHShs 
474 

TrCHS3as 
503 

TrCHScs 
494 

TrCHSfs 
509 

TrCHShs 
534 

TrCHS3as 
563 

TrCHScs 
554 

TrCHSfs 
569 

TrCHShs 
594 

TrCHS3as 
623 

TrCHScs 
614 

TrCHSfs 
629 

TrCHShs 
654 



GTAT< 

gr: rc rA0G i 1 H g 5 gh^M BHBS ? It i rccg 

gt 5 -•- ^ u | g 2 ;2 0ag 2 

G S A i c @-EE G r --Eh : : 5 = cgs i 2 r ^2 .-■. ^aas .~ . 3 ■ . a t| 

:atg i S' : -S : S - g : t^gSaSBBcBBI r :■ ; - T:g-.-|gjg i'ag|c0t@g 
' 2 '2 "2 ' E a c gtsMgBBSItgtaa?: | jjH|- ~ ~i'JT 

. G • g |..| | ^.'f G I'g^ "AA 'CCAgC gSjGTTG , jj g 

CATS 2 »EcEiGlTGTH^GHcmTGGTfflTTi«C§AAiGCBASl 

2'- Sjj: A I A V | g 
a|g ■ SB"-' r - 5TTTG2 5 - '2 

aScaag^aa. 



|T( ? g Aft AA^C^T^ 

rgCTTA^GC|cHftBiB 




TG0GiJTE3ft|GTTTgATgTSTBAA|cSAGAT0AEc^aGHcCTATaCT0G .f ^ 
CA|A|iciAPGTTT2 , lTgG^C|AAA|0CGTCj3A^C^^G|^CCTTT|TgTG^^ 

tcEtStStctgcaEaSt 100 ^ 61 ^!^ 0 ^ 0 ^ 0 ^^ 00 ^ 11 ^ 0 ^^^ 0 ^ 0 ^ 
T - T i 1 T : 1 1"--!! 1 sES i 11 " ^ -H SI'S" 2- 

A Q ^ACg^^^TA|AABTC|AA|AACC3Ecgc|EiTTCTCT^AjEcaCG2G 
TGAACQcggCTS ^GCGplfS^TCgCGTASEcBciffiTTClTCgSEci^-CEG 

jTCgC 



TrCHS3as 
683 

TrCHScs 
674 

TrCHSfs 
689 

TrCHShs 
714 



aEcBtac^cSgcSBi^cgBtBg^^^BgIa^t E^^ cCTGBI:: g 1 t . - 2 ; .S3 
cHtSt^2t2gc :0g^g z% :S3 : gH^j^.-^c^c^A^T^cc - - : g.gg 

T^CgG^AgTTlSc^CTBA^A^^cESTgTT^^r^A^^- 3' g 20 



3C # i 2g gs 2S • 5 ; -Ei 2G M " i |cacti 
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:T i "5 - -"• * 2s 25 . 3 - Si - ;c SS ; ' T - : S ; - '■' 

GT0AC0CACAACA|Ec^g1cC^TATT' g C JSi cc SE ' 4 ^ G E- - 



TrCHS3as 
803 

TrCHScs 
794 

TrCHSfs 



TrCHS3as 

1033 

TrCHScs 

1030 

TrCHSfs 

1039 

TrCHShs 

1064 



1093 
TrCHScs 
1090 
TrCHSfs 
1099 



gg| 2| a Jgg T g: 

' 2 ; - ; /: 2iTg| ^T:r;: 

:gc: 



IT r 




S-'S -22 - t( T i 

lTA|ftHGi^TCAA^ATC^TTi3cA0GES A Tj5^.ACCATGgA@TC^ AA | 
WfcVTP^CCGTG^iCGT^GaBTfflc^^flBT 3" rCGGg g T^GgCTAf 

J Gl g ■ 3 : : ' *MS3MSi ~ AT fjTCG'gE gCTgJgGCEAgCAgg ' : 
lAlAlSiaAl^CgicfflGAAGAA AbllllJehlJrfd rJGGaGACGl^GM^Ca^GpgWCAC 
CT|G^T^tHacSaAAT|T G blJlltefAJrfd TAGAAnGACB^agAi^TAHTBiAligBal 




GGMGlciScCAACCA-«GAS3TC T &BAC»TCAAi3caiS» T eEC^ 

& | gg- 



AGv 



;ctaaaagt§atg| 
Jcgcct- 



tt»gact 



!cW8t.tH 

jTggCAg 



TrCHS3as : HcfiBlG BBS^ AroiTBSlAEWTcHTL ? 22 I s-gSjagcc g ;c< 2 a 

BBgaT Sgnai G!85iA!e5!T^Acn ^ - g '-lr r - 1 aagt!|t@ 
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TrCHShs 
1124 

TrCHS3as 

1153 

TrCHScs 

1148 

TrCHSfs 

1157 

TrCHShs 

1184 



1 221 -23 Ss SET ; S » 2 , E3 §2 S • S r 5" a 2 * 

1"- 5 ' * 2-12 I " 53 flTGl^T RkWeMMJ - -H5!cTBlGca5BBlAT g| 
|AC||CCGGT cScccg cSt!8tg'~HtBgtSSaHEB88^^StrBS5 ^j-^tgtgEtB 



TrCHS3as 
1258 
TrCHScs 
1252 
TrCHSfs 
1277 
TrCHShs 
1289 

TrCHS3as 

1290 

TrCHScs 

1307 

TrCHSfs 

1337 

TrCHShs 

1340 

TrCHS3as 

1302 

TrCHScs 

1359 

TrCHSfs 

1397 

TrCHShs 

1394 




— (33 Tfi.> ; -E I 

lTT^B^BGEcTBTT^ACCAGG§AB§ACTj3aSABGGGGTTCT^TCCGTaBcCTjH 

t|?^X_ ?| ;| |H~g r ng g~JB i|| gHtt|a| 

gCAS^|CCGjlGBT|TBCGT2 |C^g| 1 

^TjJ^GGGGftgcgAGCARGGgACTT|T|ECATGAAGTCTTATAC| 1 . 

iTAftgAA0TgA|ATG^TTACTBT§TTAAGATTGTGATlGGAAGAiG^ 
--iTiSTClGCTTCAGGGTTGAl Tf 



: _ ^GgG 

Hgc| -- — 1ctactaattatt2BaBtS gc S a t1cag— 

EJ : 2 -GGA TS t| T 3AT 3GTG >T " T. - rj 2jj J A- AG§TTATTA 
SB"' I aG ATiGGlA|A|AAA^T— SGCCTGCCGAGAHGgGSCT&TlTGT — 



TrCHS3as 

1315 

TrCHScs 

1412 

TrCHSfs 

1457 

TrCHShs 

1445 

TrCHS3as 



ATTTTTAAGT 



^GAA^TCTTATAGTP \ 
AT?,' AGTATGAT r ' ' ] 3*2 r - 2 ' 

— iGGCAAGCT --- 3*E TAT 31 -B-^-i^B^G 



— B T - t '.gl' : B GI T ■ " 
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1357 

TrCHScs 

1461 

TrCHSfs 

1517 

TrCHShs 

1493 

TrCHS3as 

1380 

TrCHScs 

1501 

TrCHSfs 

1577 

TrCHShs 

1532 



TrCHScs 

1680 

TrCHSfs 



TrCHScs 

1740 

TrCHSfs 



TrCHScs 

1800 

TrCHSfs 



1 -23 2 - ~g - jQSG SA|Agcj|SGAGC^G 

?TCTgACACgTT|TgATATCTAAA?^u2TTCj|ATgATn3c 

|t t c^aa|t! a^t^aE3t|- -SJa 

13 S-a-SE ^»1tBcH3 

|gg 2: 1 ' - \i - ta Sgc|a|t|gSgac|| 

0TC|TTGTTGAT|CTg 2EJ: • hi . ? -TAATTTGGCTGGCAg|[ATC 

0gt| I-H _1E" GTTTGGG 1 TGG SI* T 3 ■ 2 - I 

lGA-j 

ffiTGSGTSTH GC S TTTCC S G S c S TG S T H T ^ TG S^~E c? #^ CA IE AA S TAT 

clccc 

AHjTgGgT||c|!ETCATC|CCAACTTTACACATCCACCAAGGTACAGAATAAGCATATGT 
iCTAGTGAATTC- 

^ATlC 

CAACACAAAATGTACTCTAAGTCTAACATGAGTAACCAAACATGATGCCTGATTAAGTTA 

AAAGAAAAGAAAATCTGAGGGCATAGATCTTCAATCACACCACTCCAGAGGGAAGGCGTA 

GAACAAGCTGTCCGCCGAAAACACTGCAATTCAATAAATATCATTAGGACAACAGTGCAG 
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TrCHScs 

1860 

TrCHSfs 



AGTCATGCGGGAAATGTCTTAAGTCACTGTACTAAAAATATAGGATTATATTATGAACTA 



TrCHScs 

1920 

TrCHSfs 



TACTAACCTTTTCACATAATAGTAACAGAAATCAGCTAAGATGAATGTCTGGACAATTTC 



TrCHScs 

1980 

TrCHSfs 



TGAGATAAGAACCATGACGGCCATAAGCCATACCCCAAGGCAACCAATAAATGTCCACGG 



TrCHScs 

2040 

TrCHSfs 



GTATCTAACACCTGTTGCAAGAAATAGTAAGTTATTAGGAGATGTGCGGTTACGAAATTC 



TrCHS3as : 

TrCHScs : AAGCTACACAACAAAAGGAGGCCAGAACAACAGCAATCTTGTAACCAGATGACAACAATA 
2100 

TrCHSfs : 

TrCHShs : 



TrCHS3as : 

TrCHScs : AAATGTAAACTTAAAGAGACCGAACACACAAACATTGCAACTCAGATGGAATTGCTGCCA 
2160 

TrCHSfs : 

TrCHShs : 



TrCHS3as : 
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TrCHScs : T GT AAC T AGT AGGAGAT T T GGGACGTCAAATCAGTAT ATT AT GCAAAT ACAAGGT AT GAC : 
2220 

TrCHSfs : : 

TrCHShs : : 



TrCHS3as : 

TrCHScs : CGCCTTGTCTATTGTAGCATACAACAAACGTACAGTGGGTTTGTCCCTCTCAAAATGGCA 
2280 

TrCHSfs : 

TrCHShs : 



TrCHS3as : 

TrCHScs : GGATCTTTACAGCACAATATTTGGTTTTGTCATACTTATACCATAAAAAAAAAAAAAAAA 
2340 

TrCHSfs : 

TrCHShs : 



TrCHS3as : : 

TrCHScs : AAAAAAAAAAAAAGTACTCTGCGTTGTTACCACTGCTTAATCACTAGTGAATTC : 2394 

TrCHSfs : : 

TrCHShs : : 
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TrLAR nucleotide sequence alignment 



43 

TrLARas 
103 

TrLARbs 
120 

TrLARcs 
103 




TrLARas 
163 

TrLARbs 
180 

TrLARcs 
163 




TrLARas 
223 

TrLARbs 
240 

TrLARcs 
223 



TrLARas 



TrLARas : 0 
343 

TrLARbs : | 
360 

TrLARcs : 
343 



TrLARas 
463 

TrLARbs 
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TrLARas 

1063 

TrLARbs 

1080 

TrLARcs 

1063 



TrLARas 

1123 

TrLARbs 

1140 

TrLARcs 

1123 



TrLARas 

1183 

TrLARbs 

1200 

TrLARcs 

1183 



TrLARas 

1243 

TrLARbs 

1260 

TrLARcs 

1243 

TrLARas 

1303 

TrLARbs 

1320 

TrLARcs 

1303 




TrLARbs 

1440 

TrLARcs 



GCTATTTGCAATAATGATTTTTGTGAAGCACTTGTGGTGTATTTACTTACTACTGAAAAT 



TrLARas 

1358 

TrLARbs 

1500 

TrLARcs 

1333 




TrLARas 
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TrLARbs : 
TrLARcs : 




: 1551 
: 1384 
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TrCHS amino acid sequence alignment 



TrCHS3ap 
: 52 
TrCHScp 
: 53 
TrCHSfp 
: 60 
TrCHShp 
: 52 

TrCHS3ap 
: 114 
TrCHScp 
: 115 
TrCHSfp 
: 122 
TrCHShp 
: 114 

TrCHS3ap 
: 176 
TrCHScp 
: 177 
TrCHSfp 
: 184 
TrCHShp 
: 176 

TrCHS3ap 
: 238 
TrCHScp 
: 239 
TrCHSfp 
: 246 
TrCHShp 
: 238 

TrCHS3ap 

298 
TrCHScp 

301 

■CHSfp 

306 
TrCHShp 

298 



i'i S : ' 2 S - "1 l j l H 1 

2 1 | CDN-PE0 
.QVSJPSECLVEGlilSEiKCDD- Q 
jF@TSTgSNCST|ADYPgYH I B SE HMlDi3 

sn|cjJcEYn m "2 veQprI < KA0 

MLABBBKTBTB^gviNf £ Si^KYiSEBvVEGisgEKOlLEBcNEjjTClftiaSQVCH 
i^LEaBKNBTBSSTvEKaDNY|ES3AIDGTii|RQSLEBANPABvEi!ATRSsKDC0 



RAEgpf 

iGDEGljEc VTKQTj 

-|pQGDijNGS S S VNGARARRA1 
' T7EEB i AQ RlN@I 



|nU§rs: 

H0RSPQI 



:S@gSGgVAG| 

s dBnQv^Qf I ggjgGlvgiGi 



g]p|s|g 




jjDTHLDSfKSEoEi 
^TglTSlgGSSPiiBVDRPY 
rT§3T0lj|GjaSp[3|KARPY] 
HviHlKNAi»CailE3ABiTii2GiEDTHLDS| 



Idltv-BrEH 

\S KjJgNKAL VE AFQPgHj- -|s dQ^sQ 
2 1 . ' 't3gpKK^Ra?HE8aS^TBABEgBk)iaiE dHBSIgFCN K L I DVgLENKEHSlKil 

cim|ks- 
^kslveafap^-^mdEBsB 



TrCHS3ap 


UlAl 


: 360 




TrCHScp 


[S2a7|3 


: 362 




TrCHSfp 


S|av[2 


: 363 




TrCHShp 


gJjVAg] 


: 360 




TrCHS3ap 


tIegl 


TrCHScp 


Gj 31 = 


TrCHSfp 


-DGSE{ 




_ :i-kka 

ftfflSlN iflKffigs Dl8lDcSgKABMD8BlS^^NTHFHBBaE yH Idyl 

K?S' EEGMIT 



389 
391 
389 
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TrLAR amino acid sequence alignment 



TrLARbp 

60 

TrLARcp : H 




TrLARap 
240 

TrLARbp 
240 

TrLARcp 
240 

TrLARap 
300 

TrLARbp 
300 

TrLARcp 
300 



TrLARap 
TrLARbp 
TrLARcp 



356 
356 
356 
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